Total synthesis of (-)-muraymycin D2 and its epimer.
Full details of the first total synthesis of (-)-muraymycin (MRY) D2 and its epimer, the antibacterial nucleoside natural product, are described. Key strategic elements of the approach include the preparation of the urea dipeptide moiety found in the muraymycins containing an L-epi-capreomycidine via a nitrene C-H insertion of the sulfamate 10 and the fully protected muraymycin skeleton at a late stage by an Ugi four-component reaction. Thus, the nitrene C-H insertion of the sulfamate 10 with 10 mol % of Rh(2)(esp)(2) catalyst gave the cyclic sulfamates 11a and 11b in 47% yield (11a:11b = 1:2.0). Construction of the cyclic guanidine skeleton was effected through the HgBr(2)-promoted cyclization of 42 followed by desulfonylation upon acetolysis of the oxathiazinane ring to give 43 in good yield. The amine obtained by selective removal of the Cbz group of the alcohol 44 was reacted with MeSC(=O)-L-Val-O-t-Bu (38) to provide 45, which was oxidized to the carboxylic acid 46. Reaction of 46, isonitrile 51, isovaleraldehyde, and 2,4-dimethoxybenzylamine furnished the desired Ugi products, the final deprotection of which successfully afforded (-)-MRY D2 and epi-MRY D2 (53) after HPLC separation of the diastereomers. This approach would afford ready access to a range of analogues simply by altering each component.